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LOADRITE LOAD WEIGHING SYSTEM 
G. P.. Coates 

INTRODUCTION 

The. L o a U e .  Sy~;t~m head-oLLt ~onXhoL 
box in $he. cab 0 6  a log l o a d a  
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Ascertaining the weight of logs 
loaded onto a logging truck a t  
a skid i s  a problem a l l  trucking 
contractors have t o  contend with . 
To optimise the load s i z e ,  ye t  
remain within the on-highway 
axle weight regulat ions,  i s  
mostly l e f t  to  the d r i ve r ' s  
judgement, b u t  over1 oadi ng  o r  
underloading can have severe 
economic consequences. Vari ous 
methods have been developed 
overseas t o  monitor load weight, 
such as on-board truck scales 
o r  portable load ramps. None 
have proved overly po~lul a r  in 
New Zeal and. 

A weight measuring device, called 
the Loadri t e  weighing sys tern, 
has now been developed in N.Z. 
by Wi 1 ton Associates , Tauranga, 
in association with Actronic 
Systems L t d . ,  Auckland. I t  can 
be f i t t e d  t o  any hydraulic 
bucket o r  log loader. The f i r s t  
prototype t e s t s  were carried out 
on a quarry-based gravel loader, 
and proved highly sa t i s fac to ry  
in t h i s  closely controlled 
s i tua t ion .  I t  was then decided 
to  t e s t  the concept on a log 
loader in the fo res t .  This report  
explains the concept and summarises 
the se t t ing  up  and resu l t s  of 
the study. 
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SYSTEM DESCRIPTION 
The L o a d r i t e  system e l e c t o n i c a l l y  c o n v e r t s  h y d r a u l i c  p ressu re  i n t o  a  w e i g h t  
read -ou t .  T h i s  i s  ach ieved  by  f i t t i n g  a  t r a n s d u c e r  i n t o  t h e  main 1  i f t  ram 
h y d r a u l i c  supp ly  l i n e .  Once t h e  system has been c a l i b r a t e d  under s e t  cond i -  
t i o n s ,  ( i  .e. s t a t i o n a r y  machine, c o n s t a n t  eng ine revs ,  f o r k s  crowded back, and 
t h e  same l i f t  p o s i t i o n )  any a d d i t i o n a l  p r e s s u r e  i n  t h e  system i s  then  c r e a t e d  
by t h e  l o a d .  T h i s  p r e s s u r e  i s  e l e c t r o n i c a l l y  conver ted  i n t o  a  w e i g h t  r e a d i n g  
and d i s p l a y e d  on a  d i g i t a l  read -ou t  i n  t h e  c o n t r o l  box, s i t u a t e d  i n  t h e  cab o f  
t h e  l o a d e r .  A f t e r  each f o r k  l o a d  has been weighed t h e  accumulated l o a d  i s  
d i s p l a y e d  on a  second r e a d - o u t  by  s i m p l y  depress ing a  push b u t t o n  on t h e  conso le  
o r  t h e  c o n t r o l  l e v e r .  Upon c o m p l e t i o n  o f  a  t r u c k  l oad ,  t h e  system i s  r e - s e t  
t o  ze ro  i n  p r e p a r a t i o n  f o r  t h e  n e x t  t r u c k .  

BACKGROUND SITUATION 

I n  t h e  q u a r r y  s i t u a t i o n  t r u c k s  were t a r e d  i n  o v e r  a  we ighbr idge,  loaded u s i n g  t h e  
L o a d r i  t e  sys tem t o  m o n i t o r  w e i g h t ,  t hen  t h e  f u l l  t r u c k s  w e r e  weighed o u t  
o v e r  t h e  we ighbr idge .  The advantage of  t h e  L o a d r i t e  system was t h a t  once 
c a l i b r a t e d  c o r r e c t l y  t h e  t r u c k s d i d  n o t  have t o  r e t u r n  t o  have some o f  t h e  l o a d  
removed o r  added t o  make up t h e  optimum w e i g h t .  T h i s  has i n c r e a s e d  p r o d u c t i v i t y  
by  as much as an a d d i t i o n a l  t r i p  p e r  day i n  some cases. 

The s i t u a t i o n  i s  n o t  q u i t e  so s i m p l e  i n  a  l o g g i n g  env i ronment  because: 
1. The geograph ica l  d i s t a n c e  between s k i d  and we ighbr idge  means t h a t  t h e  

t r u c k  t a r e  w e i g h t  can va ry ,  because o f  such f a c t o r s  as f u e l  usage, 
l o a d  m o i s t u r e  c o n t e n t ,  e t c .  

2. The c e n t r e  of  g r a v i t y  o f  a  f o r k  f u l l  o f  l o g s  v a r i e s ,  as does t h e  
p o s i t i o n  o f  t h e  l o a d e r ' s  beak, so  t h a t  t h e r e  i s  an i n h e r e n t  w e i g h t  
v a r i a t i o n  i n  t h e  o p e r a t i o n .  T h i s  has t o  be taken  i n t o  account  when 
d e s i g n i n g  a  m o n i t o r i n g  system. 

THE STUDY 
The L o a d r i t e  system was f i t t e d  t o  a  NZFS Hough 90 l o g  l o a d e r ,  o p e r a t i n g  i n  
Kaingaroa F o r e s t .  The u n i t  was l o a d i n g  p redominan t l y  Waipa owned t r u c k s  h a u l i n g  
Douglas f ir l o g s  t o  Waipa Sawmi l l ,  a  round t r i p  o f  a p p r o x i m a t e l y  120 k i l o m e t r e s .  
The s t u d y  concen t ra ted  m a i n l y  on t h e  Waipa owned t rucks ,as  t h e  f i g u r e s  were 
easy t o  c o r r e l a t e .  

A f t e r  i n s t a l l a t i o n  t h e  system was c a l i b r a t e d  by we igh ing  a  s e r i e s  o f  l o g s  u s i n g  
L IRA 'S  2.5 tonne prov 'ng r i n g  sensor  and read -ou t .  These l o g s  were then  used 

i n  v a r i o u s  combina- 
t i o n s  t o  check t h e  
range o f  t h e  L o a d r i t e  
we igh ing  system. 
(See F i g u r e  1. ) 

The l o a d e r  was i n  
r a d i o  c o n t a c t  w i t h  
Waipa base so t h a t  
t h e  loaded-out  w e i g h t  
and co r respond ing  
n e t  w e i g h t  across  t h e  
we ighbr idge  c o u l d  be 
compared. Only  t h e  
l o a d  was weighed a t  
t h e  s k i d ,  b u t  t h e  whole 

I r i g  was weighed a t  
I t h e  wei g h b r i  dge. The 
t r u c k  t a r e  w e i g h t  was 

1 t hen  s u b t r a c t e d  f rom 
t h e  t o t a l  t o  a r r i v e  a t  
t h e  l o a d  w e i g h t .  



Any a l t e ra t ion  in the truck t a r e  a f fec t s  the correlat ion between the two systems. 
Figures on the daily fuel usage of the Waipa trucks vierealso collated to  see 
what a f fec t  the fuel weight had on t a r e  weight, and thus net load weight. 
Trucks were tared every two months with ha1 f  fu l l  fuel tanks and specified 
accessories. Eack took on average of 200 kilograms of fuel per day, meaning 
t ha t  the t a re  weight was varying by t h i s  f igure .  

Apart from individual axle loadings, which are  dependent upon a number of 
variables,  Ministry of Transport regulations allow a maximum of 5% gross overload 
on the whole r i g .  Over 100 trucks were checked in one week, and the r e su l t s  
are  shown in Figure 2 .  Less than 5% f e l l  outside the margin allowed by the 
M.O.T. Analysis of the figures showed tha t  the extreme resu l t s  were out by a 
su f f i c ien t  margin t o  suggest t ha t  the loader operator had inadvertently double 
added a load weight t o  the t o t a l .  This problem has been overcome 
by removing the push button from the l i f t  control . lever,  meaning tha t  the operator 
has to  make a de f in i t e  move to  add the weight by pushin? the appropriate button 
on the console. The e lect ronic  c i r cu i t r y  has been redesigned and now will  not 
accept double 1 oadi ng f i  gures . 

A table showing a typical days production and comparative weights i s  shown on 
Page 4 .  

In addit ion,  the loading procedure was also timed t o  check the a f f ec t  the 
weighing time delay had on the overall cycle. Averaae increase fo r  31 truck 
loads amounted to 10.83 seconds delay per cycle, or  approximately one minute 
per load. This delay was considered minimal. 



OBSERVATIONS AND CONCLUSIONS 
Based on t h e  r e s u l t s  o f  t h r e e  days o b s e r v a t i o n  and one weeks r e c o r d i n g ,  t h e  
f o l l o w i n g  comments can be made: 

- t h e  accuracy  o f  t h i s  method o f  d e t e r m i n i n g  t r u c k  l o a d  w e i g h t  on s k i d  i s  
r e a l i s t i c .  An average o f  l e s s  than  2% d isc repancy  p e r  l oad ,  between t h e  
L o a d r i t e  system and t h e  we ighbr idge  was recorded.  

- t h e  L o a d r i t e  system i s  easy t o  i n s t a l l  and opera te .  
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- c o s t i n g  approx ima te l y  $3,800 p e r  u n i t ,  i t  i s  f a r  cheaper t o  equ ip  one l o a d e r  
than  t h e  v a r i e t y  o f  t r u c k s  t h a t  work f r o m  t h e  s k i d .  
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- because t h e  system i s  o p e r a t o r  s e n s i t i v e ,  c a r e  must be taken  t o  f o l l o w  a  
s tandard  procedure  each t ime ,  e.g. ensure  t h a t  t h e  f o r k s  a r e  f u l l y  crowded 
back, eng ine revs  a r e  t h e  same, and t h e  l o a d e r  s t a t i o n e r y .  

18  
= 1.88% average 

- t i m e  d e l a y  caused by t h e  we igh ing  sequence i s  m in ima l ,  and would  be n e g l i g i b l e  
i f  c a r r i e d  o u t  j u s t  p r i o r  t o  p o s i t i o n i n g  l o g s  o n t o  t h e  t r u c k .  

- t h e  concept  c o u l d  be e a s i l y  a p p l i e d  t o  o t h e r  f a c e t s  o f  t h e  t i m b e r  i n d u s t r y  
where h y d r a u l i c  systems a r e  used. 

- t h e  system c o u l d  have d i s t i n c t  c o s t  b e n e f i t s  t o  sma l l  o p e r a t o r s  o r  systemswhere 
a  we ighbr idge  i s  n o t  c o n v e n i e n t l y  s i t e d  i n  t h e  t r a n s p o r t  c y c l e .  

r 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


